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, . , $n$ $U=\{u_{1},\tau\iota_{2}, \ldots,u_{n}\}$ ,
$R=\{r_{1}, r_{2}, \ldots, r_{m}\}$ .
, .
, .
. , ( ),
. ,
. , .
1 $\alpha$ : $U-\rangle$ $2^{R}$ , .
$V\subseteq U$ $\alpha(V)$ , $\alpha(V)=\bigcup_{v\in V}\alpha(v)$ $\square$
ae 2 $c=\langle R_{1}, R_{2}, \ldots, R_{n}\rangle,$ $R_{i}\subseteq R$ , $C$ . $\prime u_{i}$
$R_{i}$ ( ) ( $R_{1},$ $R_{2},$ $\ldots,$ $R_{n}\rangle$ $\square$
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3 $\rho$ $U\cross C$ $2^{R}$ , $c=\{R_{1},$ $R_{2},$
$\ldots,$
$R_{n}\rangle$ $\in C(R:\subseteq R)$ $\rho_{u_{i}}(c)=R_{i}$
. ( , $\rho_{u_{i}}(c)$ , $c\in C$ $u_{i}\in U$
) $\square$
4 $\pi(c_{0})=c_{0},$ $c_{1},$ $c_{2},$ $\ldots$ $c_{0}$ , $c_{0}$
$n(c_{0})$ . (fesource conflict resolution problem)
, $c_{0}\in C$ , $c_{0}$ $\Lambda(c_{0})$
.
$\lambda=c_{0},c_{1},$ $c_{2},$ $\ldots\in\Lambda,$ $i,$ $V\subseteq U$ , .
: $\bigcup_{v\in}\gamma\rho_{v}(c:)\subseteq\alpha(V)$ , , $u,$ $v\in V(u\neq v)$ $\rho_{u}(c_{i})\cap\rho_{v}(c:)=\emptyset$
$c_{0}$ , \pi $=c_{0},$ $c_{1},$ $c_{2},$
$\ldots,$
$c_{k}$ ,
$i$ , $V\subseteq U$ ,
$\bigcup_{v\in V}\rho_{v}(c_{l})=\alpha(V)$
($\pi$ ) \mbox{\boldmath $\lambda$} $=c_{0},$ $c_{1},$ $c_{2},$ $\ldots,$ $c_{k},$ $\ldots,$ $c_{l}(l\geq k)$ .
2 , , .. $u_{i}$ , $u_{i}$ $=\alpha(u_{i})$ .. , , .
1 , ,
. , ,
(coterie) [1]. $U=\{u_{1}, \ldots, u_{n}\}$ $-$
$Q=\{q_{1}, q_{2}, \ldots\}\subseteq 2^{U}$ , .. Non-emptyness: $\forall q_{i}(q:\in Q)[q_{i}\neq\emptyset]$. Intersection Property: $\forall q:,q_{j}(q_{i},q_{j}\in Q)[q:\cap q_{j}\neq\emptyset]$. Minimality: $\forall q_{i},$ $q_{j}(q_{i}, q_{j}\in Q)[q_{i}\not\subset q_{j}]$
. $u$ , $q\in Q$
1 , $q$ .
, ,
$u$ . $u$ , $q$ ,
. , $q\in Q$ (quorum) .
, . Intersection Property , 2
. , 1 .
, 2 , 2
.
, 1 , ,
. , ,
. , (local coterie)
.
5 $U$ $\alpha$ $Q$ $U$ $\alpha$
(local coterie) .. $u_{i}\in U$ $Q(u_{i})\subseteq 2^{U}$. Non-emptyness:
$\forall i(1\leq i\leq n)[Q(u_{i})\neq\emptyset]$. Intersection property:




$u_{i}\in U$ $\forall q_{x},$ $q_{y}\in Q(u;)[q_{x}\Subset q_{y}]$ .
, . $u_{i},$ $u_{j}$ 1
, $u:,u_{j}$ . , 1
, $u:,$ $u_{j}$ . \sim i
. $u_{j}$ 1 ,
. ,
, , .






$U$ $\alpha$ $Q$ . $u_{i}\in U$ ,
. $u$ : , $q$ $u_{i}\in q(\in \mathcal{Q}(u_{j}))$ $u_{j}$
. $u_{i}$ , $u_{i}$ $u_{j}$
( ) . 1 . $u_{i}$
$S_{i}\subseteq R$ . $u$: $r\in S_{i}$ } , $r$
( $\perp$) , ( )
.
$u_{i}$
$k$ $(1 \leq k\leq|\alpha(u_{i})|)$ , $q\in \mathcal{Q}(u_{i})$
1 , $q$ \langle QUERY)
. $\langle QUERY\rangle$ $u_{j}$ } , $u_{j}$ , $\alpha(u_{i})$
RESPONSE $u_{i}$ . $u$ ; $q$ RESPONSE
. $u_{i}$ RESPONSE , k
$s_{1},$ $s_{2},$
$\ldots,$
$s_{k}\in R$ . , $q$
$\langle LOCK\rangle$ . q , $s_{1},$ $s_{2},$ $\ldots,$ $s_{k}$ $u$;
. , $q$
$u_{i}$ $u$: , .
, $\forall$ $u_{i}$
, $u$ : , . $u_{i}$ $s_{1},$ $s_{2},$ $\ldots,$ $s_{k}$
, $q$ ($UNLOCK\rangle$ .
$q$ , $s_{1},$ $s_{2},$ $\cdot\ldots,$ $s_{k}$
.
, . Lamprot [5]
, . ,
,
, , . , ,
. .
3.2
, Lamport [5] . $u_{i}\in U$ ,
.
$\bullet$ $t(u_{i})-u_{i}$ . $0$ .. Si . $Si=\{u_{j}|$ $q$ , $u;\in q(\in$
$\mathcal{Q}(u_{j}))\}$ .
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. $D(i)-u_{i}$ . $D(u_{i})$ , $u_{i}$
, $\{\langle r_{a}, v_{a}, t_{a}\},$ \langle$r_{b},$ $v_{b},$ $t_{b}$ ), $\ldots$ } . , $\{r_{a}, r_{b}, \ldots\}=\bigcup_{u_{j}\in S_{1}}\alpha(u_{j)}$ ,
$v_{a},$ $v_{b},$ $\ldots\in S_{i}\cup\{\perp\},$ $t_{a},$ $t_{b},$ $\ldots\in N$ . , $r_{j}$ $u_{l}$
$Vj=u_{l}$ , , $v_{j}=\perp$ . $t_{j}$ , $r_{j}$
, $u_{i}$ . $r_{j}$ , $t_{j}$
, . , $r_{J} \bigcup_{u_{j}\in s_{:}}\alpha(uj)$
$\langle r_{J}, \perp, 0\rangle$ .. $W_{L}(u_{i})-$ RESPONSE $u_{j}$ , \langle LOCK}
$u_{j}$ $W_{L}(u_{i})=u_{i}$ . , $W_{L}(u_{i})=\perp$ .. $W_{Q}(u_{i})$ , .
, .. $u$: $k$ .
$t(u_{i})$ . $q\in \mathcal{Q}(u_{i})$ , $Vj\in q$
\langle QUERY, $t(u_{i})\rangle$ . $u_{i}$ } , $v_{j}\in q$ 1 RESPONSE
, , $k$ $s_{1},$ $s_{2},$ $\ldots,$ $s_{k}\in\alpha(u_{i})$ . (
, .) , $t$
, $u$ : $vj\in q$ ILOCK, $t,$ $s_{1},$ $s_{2},$ $\ldots,$ $s_{k}$ ) ,
.
, , $r$ ,
. $v_{1},$ $v_{2},$ $\ldots\in q$ $r$ } $t_{1},$ $t_{2},$ $\ldots$
, $t=t_{j}= \max\{t_{1}, t_{2}, \ldots\}$ . $v_{j}$ $r$ $\perp$
, $r$ .. $u_{i}$ .
$t$ , $q$ \langle UNLOCK, $t,$ $s_{1},$ $s_{2},$ $\ldots,$ $s_{k}\rangle$
.. $u$ : $u_{j}$ RESPONSE .
$u_{j}$ . ( )
, .. $u_{j}$ $u_{i}$ \langle QUERY, $t_{i}\rangle$
$-W_{L}(u_{j})=\perp$ :
$u_{i}$ $r\in\alpha(u_{j})$ , $W_{L}(u_{j})$ $u$: .
$-W_{L}(u_{j})$ $u_{l}\in U$ :
$t_{1}$ ($u_{j}$ ) $u_{l}$ . $u_{j}$ } $u_{i}$ { $t_{i},$ $u_{i}\rangle$
$\langle t_{l}, u_{l}\rangle$ , $u_{l}$ $u_{i}$ $W_{Q}(u_{j})$
. , $u_{l}$
}\check \tilde , $u_{l}$ PREEMPT . , $u_{l}$ \langle RETURN, $s_{1},$ $\ldots\rangle$
. , $s_{1},$ $\ldots$ , RESPONSE
$r\in\alpha(u_{j})$ $u_{i}1$ , $W_{L}(u_{j})$ $u_{i}$ .. $u_{j}$ $u$ : \langle LOCK, $t_{j},$ $s_{1},$ $\ldots\rangle$
$W_{L}(u_{j})$ $\perp$ , $s_{1},$ $\ldots$ $u_{i}$ .. $-u_{j}$ $u$: \langle UNLOCK, $t_{i},$ $s_{1},$ $\ldots\rangle$
, $s_{1},$ $\ldots$ , .
$-$ $u_{l}\in U$ $W_{L}(\prime u_{j})=u\iota$ .
$u_{l}$ . $r\in\alpha(u_{l})$
RESPONSE $u_{1}$ . ( $u_{j}$ $u_{l}$ RESPONSE 1
)
$-W_{L}(u:)=\perp$ .
$W_{Q}(u_{j})$ , $W_{Q}(u_{j})$ $u_{l}$ , $W_{L}(u_{j})$
$u_{l}$ , $r\in\alpha(u_{j})$ RESPONSE $u_{l}$
.
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. $u_{j}$ $u$: PRBEMPT
, . ( $\langle UNLOCK\rangle$ )





$c_{0}$ , . ,
RESPONSE $\langle L0CK\rangle$ Q-
, $u$ $Q$- , $u$ $Q$- , .
, ,
.
1 $u_{i},$ $u_{j}$ , $r\in R$ $r\in\alpha(u_{i})\cap\alpha(u_{j})$ 2
, $u_{i},$ $u_{j}$ Q- .
( ) $c$ , $u;,$ $u_{j}$ -}\breve - Q- , $u;(u_{j})$ $q_{i}\in Q(u_{i})$
$(qj\in Q(uj))$ RESPONSE . , $\wedge$
RESPONSE (LOCK) $\langle RETlIRN\rangle$ RESPONSE
, $q;\cap q_{j}=\emptyset$ . , $u_{i},u_{j}$ $r\in R$ ,
,
$\forall q_{i}\in \mathcal{Q}(u:),$ $q_{j}\in Q(u_{j})[q;\cap q_{j}\neq\emptyset]$
, . $\ovalbox{\tt\small REJECT}$
2 2 $u_{i},u_{j}$ $c\in C$ , $r\in\alpha(u_{i})\cap\alpha(u_{j})$ ,
$u_{i}$ $r$ , , Q- , $t_{i}$ $u_{*}$.
. $q_{i}\in Q(u_{i})(q_{j}\in Q(u_{j}))$ , $u:(u_{j})$ .
, $x\in q;\cap qj$ , $x$ $r$ {$r,u:,$ $t_{i}\rangle$
.
( ) $x\in q_{i}\cap qJ$ , $x$ $r$
$\langle r, u_{i}, t_{i}\rangle$ . $u$; $r$ , $q$:
\langle LOCK) . , ,
, $\langle L0CK\rangle$ \langle RETURN) RESPONSE
. , $u_{j}$ $x$ , $u$: $\langle L0CK\rangle$
. , $x$ $r$ ($r,u_{i},$ $t_{i}\rangle$
. , $u_{j}$ $Q$- , $r$ $u_{i}$ ,
. $\square$
, .
6 $Q$ $r\in R$ ,
.
$C\in C$, $r\in R$ , $u\in U$ , $r\in\rho_{u}(c)$ , $r$
$u$ , $q\in Q(u)$ $v\in q$ $r$
$\langle r, u, t\rangle$ . ( , $t$ $u$ $u$ )
$r\in R$ , $Q$ $r$
, $\mathcal{Q}$ . ,
$Q$ , $Q$ . $O$
3 $c_{0}$ $c_{0},$ $c_{1},$ $c_{2},$ $\ldots\in II(c_{0})$ $i\geq 0$ ,
$\bigcup_{v\in v\rho_{v}(c_{i})}\subseteq\alpha(V)$ .
( ) $s_{0}$ , , .
1 , $Q$- .
2, intersection property , .





( ) , ,
. ,
. , .
$\pi(c_{0})=c_{0},$ $c_{1},$ $c_{2},$ $\ldots$ , .
, . , $c_{d}$
$c_{d}$ . , $c_{d}$ . , $c_{d}$
, ,
.
$V=\{v_{1}, v_{2}, \ldots, v_{l}\}\subseteq U,$ $l\geq 2$ ,
( , ) ,
$v_{1}$ . $v_{1}$ $arrow$ $\langle QUERY\rangle$ ,
$q\in \mathcal{Q}(v:)$ . , $V_{1}$
. , $q$ $w\in q$ ,
. , $w’$ RESPONSE , $\langle LOCK\rangle$
, $w’$ PREEMPT , , $v_{1}$
. $\langle UNL0CK\rangle$
$w$ , $v_{1}$ , $w$ $v_{1}$ .
, $v_{1_{-}}$ ,
, $v_{1}$
, $v_{1}$ . , $v_{1}$
. $\square$
2 , .
( ) 1 . .
$u\in U$ . $u$
, $u$ , . $O$
3 , .
( ) 3 , $C_{0}$ \mbox{\boldmath $\lambda$} $=c_{0},$ $c_{1},$ $c_{2},$ $\ldots$ $\bigcup_{v\in V}\rho_{v}(ci)\subseteq$
$\alpha(V)$ . , $u_{i}$ $Q=Q(u_{i})$ ,
, $u_{j}\in L_{1\in Q}^{1}q$ , $\alpha(u_{1})$
. , $\alpha(u_{i})$ ,
$u_{i}$ , 1, 2 , $R’\in\alpha(u_{i})$
. , $V\subseteq U$ , $c_{i}$




. , . k-
, $k$ , [3] k- $k$
, .
, , 1 ,
. , .
, ,
$4|q|$ , $(|\alpha(u_{i})|+7)|q|$ .
, .
, Garcia-Molina [1] ,
, .
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